Objective: To measure the prevalence and analyse the characteristics of malnutrition among subjects attending an AIDS outpatient clinic and a day care center, to improve the nutritional management of HIV-infected subjects. Design: Prospective cross-sectional study. Setting: AIDS clinic in a University Hospital in Paris. Subjects: 124 HIV-seropositive adults attending the clinic. Main outcome measures: Evaluation of nutritional status using anthropometry, impedancemetry, plasma albumin and pre-albumin assays. Degree of malnutrition, de®ned by the percentage of body weight loss (BWL), calculated by reference to the usual body weight. Results: Among the 124 subjects recruited (M:F sex ratio: 3.3, mean age: 36.3 AE 7.2 y), 77 (62.1%, 95%CI: 53.9±70.3) had normal nutritional status (BWL 5%), 16 (12.9%, 95%CI: 7.0±18.2) moderate malnutrition (5%`BWL 10%), 21 (16.9%, 95%CI: 10.3±23.5) intermediate malnutrition (10%`BWL 20%), and 10 (8.1%, 95%CI: 3.3±12.9) severe malnutrition (BWL b 20%). BWL was related to the CDC class (variance analysis, P`9 6 10 75 ) and CD4 cell count (P`3 6 10 75 ). Malnutrition was observed even among CDC class A subjects (14.9%). BWL was also related to the body mass index (P`3 6 10 76 ), lean body mass (P`3 6 10 75 ), body fat (P`7 6 10 76 ) and, as assessed by impedancemetry, body cell mass (P`10 75 ) and the extra/intra cellular water ratio (P`2 6 10 74 ). The decrease in lean body mass was related to the decrease in body cell mass. Conclusions: Given its high frequency, malnutrition should be prevented, detected, monitored and treated from the early stages of HIV infection among patients attending AIDS clinics in order to improve survival and quality of life.
Introduction
Described since the outset of the AIDS pandemic (Serwadda et al, 1985) , malnutrition is frequent and a marker for poor prognosis among HIV-infected subjects (Guenter et al, 1993; Kotler et al, 1989; Su Ètman et al, 1995) . HIVrelated malnutrition has several causes (Macallan et al, 1995b) , including but not limited to a decrease in food intake, the effects of opportunistic infections (OI), metabolic inef®ciencies due to cytokine activity and diarrhea. Malnutrition itself can induce immunodepression (Chandra, 1983) and worsen HIV-related immunodepression (Raiter, 1991) .
Despite its importance for daily patient management, the prevalence and characteristics of malnutrition among HIVinfected subjects has mostly been investigated among inpatients (O'Sullivan et al, 1985; Ysseldyke, 1991) .
With the general aim of improving the management of HIV-seropositive subjects, we assessed the nutritional status of HIV-infected outpatients attending an AIDS clinic in Paris.
Methods
This prospective study was performed in the AIDS clinic of the Department of Infectious Diseases of Bichat-Claude Bernard Hospital, a University Hospital located in Paris. The clinic includes an outpatient department and a day care center.
HIV serodiagnosis was performed using ELISA (Diagnostic Pasteur, Marnes la Coquette, France) followed, when positive, by Western blot (New LAV Blot, Diagnostic Pasteur).
The study population was selected among HIV-seropositive subjects attending the outpatient clinic or the day care center from February 15 to June 15, 1995, with their informed consent. The study was performed two days a week, the days being selected from a table of random numbers. Among the 4±5 physicians on duty in the outpatient department on these selected days, two were selected according to the same procedure and the patients they cared for were recruited for the study. Patients requiring hospitalisation were excluded. Each patient was recruited once only, on his or her ®rst visit during the study period.
The investigation was performed by a single physician (TN). Demographic data and information on risk factors for HIV infection and malnutrition were collected using a standardised questionnaire. Diarrhea was de®ned as ®ve or more liquid stools per day. Prolonged fever was de®ned as a temperature higher than 38.5 C for more than three weeks.
Height (H) was measured with the patient standing erect and weight (W) measured on a standing scale. These measurements were used to calculate the body mass index (BMI) using the formula BMI W/H 2 . Self-reports of usual body weight (UBW) and weight measurements taken during the physical examination were used to de®ne body weight loss (BWL) as a percentage of UBW according to the formula: BWL 100 7 (current body weight/ UBW 6 100).
Other anthropometric measurements were performed according to Heyms®eld & Williams (1988) . Skinfold thickness was measured using a Lange skinfold calliper. Each measurement was taken three times with the patient standing in a relaxed position. The mean of the three measurements was used in the analysis.
Body fat (BF) was calculated using anthropometric measurements according to Durnin & Womersley (1974) . Lean body mass (LBM) was calculated as: LBM weight 7 BF.
In addition, LBM and components of LBM (intracellular water (ICW) and extracellular water (ECW) as well as body cell mass (BCM)) were calculated by tetrapolar bioelectrical impedance analysis (BIA) using 5 kHz and 100 kHz frequencies (Analycor R , Eugedia, Paris) according to a method described by Boulier et al (1991) . This method has been validated in HIV-seropositive patients (Sluys et al, 1993) .
Total and CD4 lymphocyte counts were measured using a¯ow cytometer (FACScan R , Becton Dickinson, San Jose, California). Plasma albumin and pre-albumin were measured by laser immunonephelometry.
Statistical analysis was performed using the Chi-square test and analysis of variance (EPI INFO and BMDP softwares). Differences were considered signi®cant if P`0.05. Table 1 , 124 patients were recruited (mean age: 36.3 AE 7.2 y, M:F sex ratio: 3.3). The presumed mode of HIV infection was homo-or bisexual in 53 (42.7%), heterosexual in 38 (30.7%), IV drug use in 14 (11.3%), transfusional in 1 (0.8%) and unknown in 18 (14.5%). One patient was infected by HIV2. Forty-seven patients (37.9%) belonged to CDC class A, 22 (17.7%) to class B and 55 (44.4%) to class C (AIDS).
Results

As shown in
According to the usual criteria (Morgan et al, 1980; O'Sullivan et al, 1985; Ysseldyke, 1991) , patients were categorised into four classes according to the percentage of body weight loss (BWL), calculated by reference to the usual body weight (UBW), as follows:
(1) BWL 5% (no malnutrition) (2) 5%`BWL 10% (moderate malnutrition) (3) 10%`BWL 20% (intermediate malnutrition) (4) BWL was related to the CDC class (P`9 6 10 75 ) and the CD4 cell count (P`3 6 10 75 ) ( Table 1) . Malnutrition was observed even among CDC class A subjects (14.9%). 34 of the 55 class C patients (61.8%) had malnutrition.
Malnutrition was associated with several risk factors: loss of appetite was reported by 10.4% (8 out of 77) of subjects with no malnutrition vs 47.8% (22 out of 47) of subjects with malnutrition (P 4 6 10 76 ); nausea: 7.8% (6 out of 77) vs 34.0% (16 out of 47) (P 3 6 10 74 ); oropharyngeal pain: 2.6% (2 out of 77) vs 14.9% (7 out of 47) (P 2 6 10 72 ); dysphagia: 0 out of 77 vs 12.8% (6 out of 47) (P 5 6 10 73 ); diarrhea: 6.5% (5 out of 77) vs 21.3% (10 out of 47) (P 2 6 10 72 ); prolonged fever: 1.3% (1 out of 77) vs 19.1% (9 out of 47) (P 8 6 10
74
) and depressive syndrome: 14.3% (11 out of 77) vs 38.3% (18 out of 47) (P 3 6 10 73 ). Table 2 shows the values of nutritional indicators according to the nutritional categories de®ned above. BWL was related to lean body mass (P`3 6 10
75
) and body fat (P`7 6 10 76 ), as measured by anthropometry. This was consistent with the results of these two variables obtained by impedancemetry.
In addition, the analysis taking into account the results of impedancemetry (Table 2) showed that BWL was also related to body cell mass (P`10 75 ) but not to the volume of extracellular water (P 0.31, NS). A relation was found between BWL and the extra/intracellular water ratio (P`2 6 10 74 ), which increased as nutritional status worsened. This pattern re¯ects extracellular hyperhydration. 
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Albuminemia but not pre-albuminemia was related to BWL. A fall in pre-albumin levels was observed only in severe malnutrition.
Discussion
This study of a representative sample of patients attending an AIDS outpatient clinic and day care center shows the high frequency of malnutrition (37.9% of the overall study population) and its occurrence even in asymptomatic CDC class A HIV-infected subjects (14.9%).
One originality of our study is the fact that patients were randomly selected, giving a more accurate evaluation of nutritional status than in most other studies, which involved non-random samples (Cheblowski et al, 1989; Chelluri & Jostremski, 1989; Graham et al, 1993; Kotler et al, 1991; O'Sullivan et al, 1985; Sharkey et al, 1992; Schwenk et al, 1993; Ysseldyke, 1991) . Our results are thus more relevant to clinical practice and con®rm that malnutrition is an important issue in the management of HIV-infected subjects.
The initial nutritional classi®cation was based on weight loss, a criterion commonly used in previous studies (Morgan et al, 1980; O'Sullivan et al, 1985; Ysseldyke, 1991) . Although differences in sampling methods make comparisons with previously published studies dif®cult, the prevalence rate of malnutrition was relatively low in the subgroup of AIDS patients (61.8%). But, compared with the patients at earlier stages of HIV infection, the AIDS patients we investigated were also most severely malnourished. Ysseldyke (1991) reported that 87% of patients with Pneumocystis carinii pneumonia had lost more than 10% of their usual body weight. In the study by O'Sullivan et al (1985) , 62% of the AIDS in-patients had lost more than 10% of their usual weight. The differences with our results might be related to the fact that our patients were ambulatory and were therefore not seen during an ongoing opportunistic infection.
We con®rmed the link between malnutrition in HIVseropositive subjects and dysphagia, nausea, diarrhea, etc. (Macallan et al, 1995b; Sharkey et al, 1992; Kotler et al, 1991) . Special attention should be paid to depressive syndromes, that affected 23% of our patients and are known to be associated with malnutrition in HIV-infected subjects, through decreased food intake (Macallan et al, 1995a) .
As demonstrated by anthropometry among subjects with moderate malnutrition, weight loss was related to a decrease in body fat, with preservation of lean body mass. This is similar to the situation observed in healthy subjects with decreased food intake (Shizgal, 1981) . Among the subjects with moderate or severe malnutrition, weight loss was due to a loss of both body fat and lean body mass. These changes may be related to decreased food intake, increased whole-body protein turnover (Macallan et al, 1995b) , and the release of cytokines and stress hormones (Evans et al, 1989; Grunfeld & Feingold, 1992; Salehian et al, 1993) . 50 kHz unifrequency BIA is the most commonly used BIA method and has been validated in HIV-infected patients (Kotler et al, 1996) . Using this method, Ott et al (1993) observed, as in this study, a decrease in lean body mass and an increase in total body water during the early stages of HIV infection. However, 50 kHz unifrequency BIA does not allow intra and extra cellular water to be measured contrary to 5 kHz and 100 kHz bifrequency BIA. These variables are relevant to HIV infection, as the present study using bifrequency BIA showed that the decrease in lean body mass (also demonstrated by anthropometry) was related to a decrease in the body cell mass associated with extracellular hyperhydration. Taken together, these results suggest that both BIA methods are useful for the clinical evaluation of nutritional status in HIV-infected patients.
Severe malnutrition has long been known as an independent risk factor for infections (Kotler et al, 1989; Pelletier et al, 1995; Van den Broeck et al, 1993) , including opportunistic infections in HIV-seropositive subjects (Guenter et al, 1993) . The life expectancy of HIV-infected patients is related, among other parameters, to their nutritional status (Kotler et al, 1989; Graham et al, 1993) . Standardised evaluation of nutritional status should thus be made regularly. In addition to anthropometry (including the measure of BWL), impedancemetry and serum albumin assay will provide baseline data on which to base the diagnosis, treatment and follow up of malnutrition before it becomes severe (Ott et al, 1993) . Even if extracellular hyperhydration contributes, by a dilution effect, to the decrease in albumin level, the latter remains a parameter Nutritional status of HIV-seropositive subjects T Niyongabo et al of major signi®cance to assess the severity of malnutrition. Curable causes of malnutrition such as candidiasisrelated oropharyngeal pain and dysphagia should be treated and patients should be maintained in satisfactory nutritional status to help them handle nutritional disorders related to episodes of opportunistic infections. During and after opportunistic infections, food intake should be adapted to obtain positive calorie and protein balances.
The mode of feeding is based on the patient's clinical status. First-line traitement is with oral nutritional supplementation and standard dietary counseling. Progression to tube feedingÐor total parenteral nutrition should be based on gastrointestinal intolerance and treatment decisions involving the patient's own opinion.
Given its high frequency among patients attending AIDS clinics, malnutrition should be prevented, detected, monitored and treated from the early stages of HIV infection, using standardised procedures, as these simple measures may improve both survival and quality of life.
